Purpose: To determine factors associated with Canadian physiotherapists' interest in undertaking continuing education in various cardiorespiratory content areas and their willingness to complete a portion of study within each of these content areas via computer-assisted learning (CAL). Methods: In a six-page mailed questionnaire, 1,426 potential participants were asked to indicate their interest in 11 cardiorespiratory content areas, their continuing-education preferences, and their access and willingness to do continuing education by CAL. Demographic data were also collected from respondents. Results: Respondents included 285 physiotherapists from cardiorespiratory interest groups (CRGs) and 447 from the licensing bodies' sample (overall response rate ¼ 56%). Physiotherapists in public employment and practice areas other than orthopaedics had increased interest in all cardiorespiratory content areas except Exercise Physiology. Membership in a CRG increased their likelihood to be willing to learn the cardiorespiratory content area via CAL. Conclusions: In developing content and determining the accessibility of cardiorespiratory continuing education, educators should consider the type of employer and area of practice of interested attendees as well as the lack of willingness to use CAL by those not involved in CRGs.
Continuing education to enhance physiotherapist specialization was initiated in 1971 in Australia and in 1976 in the United States, and the Physiotherapy Specialty Council of Canada was created in 1988. The move toward specialization in health care professions resulted from the increasing complexity of practice, a rapidly changing scientific knowledge base, and the fact that specialization provides an organized means to raise practice standards according to clinical specialties. 1 For the practitioner, specialization can enhance professional growth and personal achievement, as career paths are more apparent and expertise is recognized formally. For the client, who is increasingly more aware and demanding of health care accountability, specialization identifies experts and improves quality of care. 2 While the advantages of specialization are clear, the practicality of formalizing the process for specialization of physiotherapy practice in Canada is still under debate. Major challenges to accessing continuing education for physiotherapists are the vast distances to major urban centres, where traditional educational courses tend to be offered, and competing priorities for those therapists whose lives are overscheduled with work and personal commitments. Technological advances in computerassisted learning (CAL) may overcome some of these challenges. Compared to traditional delivery of instructional materials through lectures and labs, CAL offers flexibility of timing, opportunities for interaction with a more diverse group of participants, and decreased work time lost to travel and participation in continuing education. 3, 4 The quality and content of programmes can be optimized, because national and international experts can provide instruction wherever there is Internet access. Further, the advent of computer-mediated conferencing, moderated chat rooms, and e-mail discussion lists greatly increases opportunities for informal discussion of a variety of course-related issues that may arise. 3, [5] [6] [7] The costs of Internet and computer access are substantially offset by the ability to minimize lost work time, travel costs, and additional expenditures such as child care. Cardiorespiratory physiotherapy is an area of practice that has changed and expanded dramatically over the last two decades. Previously, airway clearance techniques were the primary therapies in this area of practice. Now physiotherapists can facilitate cardiorespiratory function through a variety of interventions, including risk reduction; education to improve patient self-management; exercise to promote flexibility, strength, and endurance; breathing exercises; and positioning as well as airway clearance techniques. Because of changing health care delivery systems, clients treated in more diverse settings may have multiple cardiovascular and respiratory pathologies that must be recognized to ensure safe and effective practice. With the scope of cardiorespiratory practice expanding to more diverse interventions and patients with multiple comorbidities, it is imperative that a recognized process of cardiorespiratory continuing education be developed to provide a vehicle for maintaining and upgrading competency.
Although it is well recognized that successful continuing-education programmes must reflect the needs and preferences of their target audiences, 8, 9 little research has examined the needs and preferences of physiotherapists for continuing and distance education in Canada, 10 especially in relation to cardiorespiratory care. While CAL has been possible for a number of years, this type of instruction was ranked the least interesting method of learning in a survey of physiotherapists conducted in 1994. 10 12 Further, the cost of computers has decreased dramatically, such that a computer with adequate specifications for CD-ROM or web-based applications costs less than $1,000. In addition, technology has evolved to facilitate efficient transmission and receipt of online audio and video graphics in manageable file sizes. Spurred by the increasingly autonomous nature of physiotherapy practice and the high prevalence of cardiovascular and respiratory conditions and associated risk factors among Canadians, cardiorespiratory continuing education is viewed as required for physiotherapists who specialize in this area, as well as in other areas of practice. 13 These changing personal and environmental factors led us to sample physiotherapists from licensing bodies across Canada and those in cardiorespiratory interest groups (CRGs). The purpose of this study was to identify factors associated with Canadian physiotherapists' interest in different content areas of cardiorespiratory continuing education identified by the Canadian Cardiorespiratory Specialization process. In addition, we examined the factors associated with willingness to learn a portion of each of these content areas through CAL.
METHODS Sample
We sampled two groups of participants: (1) individuals with a strong interest in the cardiorespiratory area, as shown by membership in at least one of the two main Canadian cardiorespiratory physiotherapy professional groups, the Canadian Physiotherapy Cardiorespiratory Society of the Canadian Lung Association and the Cardiorespiratory Division of the Canadian Physiotherapy Association (N ¼ 450), and (2) a random sample of other Canadian physiotherapists licensed to practice by 8 of the 10 physiotherapy licensing bodies (N ¼ 976) (see Figure 1) . The licensing bodies of Prince Edward Island and Nova Scotia chose not to participate because of a lack of office support staff to provide a random selection of members. A sample size of 6.4% of licensed physiotherapists was determined from a known population size of physiotherapists in Canada, based on a power of 0.80, of 0.05, a standard deviation of 50%, and a minimal detectable difference of 10% between the major comparisons postulated.
14 Although this was an exploratory study, we expected to observe greater interest in the Exercise Physiology content area than in other content areas and to find a greater proportion of CRG than licensing body (LB) participants interested in the cardiorespiratory courses. As to willingness to complete the cardiorespiratory courses by CAL, we expected greater travelling time and distance and residence in sparsely populated provinces to be significant factors.
Because of the possibility of changes in mailing addresses, overlap of mailing addresses, and other inaccuracies in the mail-outs, we chose to select a random 7% sample of licensed physiotherapists. Cross-checking of membership in CRGs and random samples from physiotherapy licensing bodies were performed to avoid mailing duplicate questionnaires to potential respondents. If a randomly selected participant was chosen from an LB sample and also belonged to a CRG, he or she was assigned to the CRG group for analysis.
Study Protocol
Ethics approval was obtained from the Behavioural Ethics Review Board at the University of British Columbia. Questionnaires were mailed to 1,426 potential participants with return labels and stamped envelopes to facilitate questionnaire return. Survey participants also had the option to respond by fax. Principles of the total design method 15, 16 were incorporated into the survey design and mail-out to facilitate high response rates. All potential respondents, questionnaires, and envelopes were coded with identification numbers. The survey packets included a cover letter signed by the primary investigator that included a statement of the purpose for the survey, reassurance of the participants' confidentiality, and contact information (phone, fax, and e-mail) for the primary investigator to clarify any queries related to questionnaire items. Announcements in Contact (the CPA newsletter) and Physiotherapy Canada followed the first mail-out to encourage good response rates. Five weeks after the initial mail-out, the potential respondents received a postcard to confirm receipt of the survey packet and to remind them of the importance of returning the questionnaire. Three months later, non-responders received a second copy of the questionnaire with a stamped return envelope. Data collection was completed on returned questionnaires and non-respondents five-and-a-half months after the initial mail-out, and response rates for both samples were determined ( Figure 1 ).
Survey Questionnaire
The six-page survey (available from the primary author) was divided into three parts. Part I assessed interest in different cardiorespiratory content areas (described in Table 1 ) and respondents' willingness to complete a percentage of a course by CAL; Part II assessed interest in, preferences for, and access to CAL; and Part III sought information (demographic data) about respondents' personal characteristics and resources.
The second author of this study (SJS) had previously developed Parts II and III, including continuingeducation preferences and background/resources. These items had already been tested on 395 occupational therapists and physiotherapists who responded to a distance-education needs assessment in British Columbia in April 1999. Part I was added for the current study and pilot tested on a sub-sample of 25 physiotherapists to ensure clarity, completeness, and ease of completion. The entire questionnaire was then pilot-tested on a sample of 31 occupational therapists or physiotherapists. According to recommendations for facilitating high response rates, 15, 16 Part I was placed at the beginning of the questionnaire, because it was expected to be the section of greatest interest to respondents. The section for demographic information was placed at the end, according to recommendations by Dillman. 15, 16 In addition, each part included a section for comments, to ensure that respondents could include any additional relevant information. Table 2 provides an overview of the survey.
Statistical Analysis
Analysis was performed using the Statistical Package for the Social Sciences (SPSS), version 10 (SPSS Inc., Chicago, IL), and SPlus & R, version 2.0 (Insightful Corp., Seattle, WA). The Cochrane Q was used to test for overall differences in interest among the cardiorespiratory course content areas, followed by the McNemar test to identify specific differences between pair-wise comparisons of each of the content areas. 17 To minimize multiple comparisons, data from levels I and II were grouped for analysis of the differences among the cardiorespiratory content areas: Pulmonary Rehabilitation, Airway Clearance, Critical Care, and Paediatric Cardiorespiratory Care. A similar analysis was performed on respondents' willingness to take courses in these areas by CAL, for the CRG and LB groups as well as for the entire sample. Logistic regression and odds ratios were performed to determine which factors were related to interest in a particular content area and which were related to willingness to take continuing-education courses in the content areas by CAL. Factors included in the logistic regression analysis were type of work; language spoken by the respondent; type of employer; practice area; province; size of community; travel time to most continuing-education courses; level of education; Internet access; self-rated computer skill; and previous experience with distance education, self-study, or web-based courses. Logistic regression and odds ratios (95% CI) are provided. Odds ratios are expressed relative to a reference group chosen by the authors; this reference group was coded as 1, and odds ratios for all other levels were calculated relative to the reference group. The reference groups were selected based on the groups for which we postulated the lowest response. Thus, a positive odds ratio would be reported if significant differences were found. Reference groups for factors related to interest, as described in Table 4 , were those privately employed for the variable of "Type of Employer" and those answering other for the variable "Practice Area." In Table 5 , the reference group related to willingness to learn about a cardiorespiratory content area via CAL is indicated by the "No" response.
RESULTS
Of the 1,426 survey packets mailed, 757 were returned (56% response rate). Of these, 732 individuals completed the questionnaire: 285 responses from the CRG group (68.8% response rate) and 447 from the LB sample (47.4% response rate). See Figure 1 for more details and Table 3 for descriptive data from the respondents by geographic region. For the whole sample, interest was greater in Exercise Physiology, Cardiac Rehabilitation, Airway Clearance, Pulmonary Rehabilitation, and Critical Care than in Paediatric Cardiorespiratory Care (p < 0.006; see Figure 2 ). Interest in different types and levels of cardiorespiratory content areas varied from 11 to 65% of the respondents in the CRG and LB groups (Figure 3) , with a trend for greater interest in level I than in level II courses. The proportion of respondents who expressed interest in cardiorespiratory content areas was higher for the CRG than for the LB group in all areas (p < 0.007) except Exercise Physiology, for For each cardiorespiratory content area described in Table 1 : "Please rank your interest in the course using the following scale (circle one which there were similar proportions for both groups. This proportion, however, might translate into a lower number of potential course participants, because the CRG population is smaller than the LB population ($450 versus $14,000 physiotherapists).
Factors significantly related to interest in different cardiorespiratory content areas were those describing the workplace (type of employer and area of practice), as summarized in Table 4 . Except for the Exercise Physiology and Cardiac Care content areas, physiotherapists employed in public health were 2.4 to 7.0 times more likely to be interested in cardiorespiratory practice areas than were those employed privately or in both sectors. Those employed in orthopaedic practice were less likely to be interested in all cardiorespiratory content areas except Exercise Physiology. For the Cardiac Rehabilitation, Pulmonary Rehabilitation, Critical Care, and Airway Clearance content areas, therapists working in respiratory or cardiovascular practice areas were most interested, followed by those working in the neurology practice area. Figure 2 Number of respondents interested in cardiorespiratory content areas (as described in Table 1 ). To minimize multiple comparisons, data from levels I and II were grouped for the following cardiorespiratory content areas: Pulmonary Rehabilitation, Airway Clearance, Critical Care, Paediatric Cardiorespiratory Care. Significantly more respondents were interested in all content areas compared to the paediatric area. Table 1 ). The cardiorespiratory content areas are described in Table 1 . The percentage of groups in each cardiorespiratory content area was calculated by taking the number of respondents interested as a percentage of the subtotals of respondents for each group (285 for the CRG group and 447 for the LB group).
Ã Indicates significantly different at p < 0.006.
Several factors besides type of employer and area of practice were related to only one cardiorespiratory content area. For the Exercise Physiology area, those employed in both sectors were 1.7 times as likely to be interested as those employed in the private sector only, and those employed full-time were 0.4 times as interested as those employed casually. Experiences in self-study and distance education were related to interest in the Pulmonary Rehabilitation Level I cardiorespiratory area (1.5 times and 7.0 times, respectively, Willingness to use CAL was not different for different cardiorespiratory content areas. Participants from the CRGs were more willing to use CAL for any cardiorespiratory content area than participants from the LB sample (p ¼ 0.004; see Figure 4 ). Factors related to willingness to engage in continuing education in different cardiorespiratory areas via CAL are shown in Table 2 . Participants who had access to the Internet were less willing to participate via CAL for Exercise Physiology, Cardiac Rehabilitation I, Pulmonary Rehabilitation I and II, Critical Care I and II, and Airway Clearance I and II. Figure 4 Number of respondents willing to participate in computer-assisted learning (CAL) for different cardiorespiratory content areas (as described in Table 1 ).
In order to minimize multiple comparisons, data from levels I and II were grouped for the following cardiorespiratory content areas: Pulmonary Rehabilitation, Airway Clearance, Critical Care, Paediatric Cardiorespiratory Care. Ã Indicates significant difference at p ¼ 0.004.
These results should be interpreted with caution, however, because the number of participants who indicated that they did not have access to the Internet was 27. The exact numbers are shown in Table 5 for each content area and level. Those who had experience in self-study courses were less willing to take Pulmonary Rehabilitation Level I, Critical Care Level I, and Airway Clearance Level I courses via CAL; however, the p-values were marginal for multiple comparisons, and the upper limit of the confidence intervals for the odds ratios was close to 1 (0.72-0.98). Year of graduation, level of last degree obtained, and size of community of respondents were not related to willingness to complete cardiorespiratory content courses via CAL.
DISCUSSION
Interest in different cardiorespiratory content areas was greater in less specialized areas of cardiorespiratory practice: the greatest interest was in Exercise Physiology and the least interest in Paediatric Cardiorespiratory Care, and, furthermore, greater interest was shown in level I courses than in level II courses (see Figure 2) . These findings will aid in prioritizing the cardiorespiratory content to be provided in continuing-education courses within the constraints of limited resources. Consideration of the relative number of potential participants in the different specialty areas will also be vital in informing decisions about the content, focus, and sequence of course development, so that CAL courses attract enough participants to be viable. For example, our findings suggest that developing specialized cardiorespiratory courses to be offered via CAL only to paediatric cardiorespiratory practitioners, who reported less interest and less willingness to work through CAL, may not be a viable option.
A main finding of the study was that a higher proportion of CRG respondents than of the LB group was interested in all cardiorespiratory content areas except Exercise Physiology. Recognition of these differing interests in certain areas provides a basis for advertising and marketing course offerings, as well as for tailoring courses to the prerequisite knowledge and differing clinical skills of participants from these two groups.
The higher proportion of interested respondents from the CRG group will likely translate to a lower number of potential course participants, because these respondents represent a smaller population: all members of the cardiorespiratory interest groups were surveyed, compared to 7% of the LB group. To exemplify how these different-sized populations and proportions translate into potential course participants, consider the data for the Pulmonary Rehabilitation Level I course. Sixty-five percent of the CRG group and 29% of the LB group were interested in this cardiorespiratory area. Multiplying the percentage of the group interested by the total population yields 292 potential course participants from the CRG (65% of group Â population of 450 physiotherapists) and 4,043 potential course participants from the LB group (29% of group Â population of 13,942 physiotherapists). Considering the size of the group compared to the population is essential when estimating the number of potential course participants from the percentages of survey respondents.
Practice area was a major factor affecting the likelihood of interest in different cardiorespiratory content areas. Therapists working in respiratory, cardiovascular, and neurology practice were more likely to be interested in Cardiac Rehabilitation, Pulmonary Rehabilitation, Critical Care, and Airway Clearance content areas, which likely reflects the mixed diagnoses and physiotherapy needs of patients treated in these areas. Therapists in orthopaedic practice were less likely to be interested in Pulmonary Rehabilitation, Critical Care, Airway Clearance, and Paediatrics, perhaps because of the more focused musculoskeletal needs of patients referred to orthopaedic physiotherapists. This finding is consistent with evidence from the work of Tassone and Speechley, 10 who reported that course content and the physiotherapist's perception of its relevance to practice primarily determined participation in continuing education.
Physiotherapists in public employment were 2.4 to 7.0 times as likely to be interested in all cardiorespiratory content areas, with the exception of Exercise Physiology and Cardiac Care, whereas those employed in private practice were half as likely to be interested in these areas. This likely reflects the type of care provided to Canadians in publicly funded hospitals. Cardiorespiratory comorbidities are common, especially in older age groups, according to the Canadian Institute of Health Information. 18 The prevalence of hypertension is 54%, and seven other cardiovascular and respiratory diagnoses have a prevalence of between 7 and 13% in older (475 years) inpatient rehabilitation clients. Physiotherapists in public employment and those privately employed were equally likely to be interested in the Exercise Physiology content area. This might appear surprising, considering the prevalence of hypertension and cardiac risk factors in the public setting, but interest in continuing education is related to a variety of factors besides the prevalence of conditions. Some therapists may choose not to take courses in exercise physiology because of a belief that such courses will not provide them with relevant practical expertise. Since detection of hypertension and identification of risk factors are not firmly entrenched as traditional physiotherapy practice, therapists may not value them as germane to their daily practice. Other practical issues, such as the perception of insufficient time to perform additional techniques, are challenges that therapists may perceive as limiting their ability to take courses that introduce a different paradigm of techniques.
That participants from the CRGs were more willing to use CAL for all cardiorespiratory content areas may reflect the scarcity of cardiorespiratory courses offered in Canada, as a result of which individuals specializing in this area may be more willing to use less conventional instructional venues to improve their skills. This group's willingness to use online learning may also reflect different learning styles, 19 as well as their recognition that expertise in this area requires more cognitive learning and less "hands-on" skill. The finding that participants from the LB group were less willing to use CAL for all cardiorespiratory content areas may be explained by the converse of the above explanations. A more kinaesthetic learning style may influence their preference for hands-on courses; as well, if their primary practice area is orthopaedics or neurology, they may expect more hands-on cardiorespiratory courses to be available, given that courses in the orthopaedics and neurology areas are more frequently offered. CAL is often touted as better suited to cognitive than to hands-on learning. 20 There is some evidence, however, that practical skills can be learned using instruction that is not face-to-face. Compared to traditional teaching and learning methods of surgical skills, CAL has produced mixed results: enhanced technical skill and long-term retention are documented in one report, 21 but another study found lower performance skills.
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A subsequent study by the latter group of investigators showed that CAL supplemented by feedback led to a higher level of mastery than CAL alone. 23 These differing results may reflect differences in content and delivery of information. Other forms of instruction that are not face-to-face, such as tele-health, emphasize the importance of clear, concise instructions and appropriate camera placement to optimize the learning of tactile skills. 24 The finding that those who had experience in selfstudy courses were less likely to be willing to take some of the cardiorespiratory courses (Pulmonary Rehabilitation Level I, Critical Care Level I, and Airway Clearance Level I) via CAL should be interpreted with caution, because the p-values were marginal and the upper limit of the confidence intervals for the odds ratios was close to one. This finding may, in part, be attributed to poorly designed courses that did not incorporate fundamental principles of instruction for self-directed learning, such as arousal of student curiosity and using cognitive conflict to stimulate problem solving and knowledge gain.
The benefits of distance education or CAL for cardiorespiratory physiotherapy practice are not well described, but such benefits have been outlined for other areas of physiotherapy practice and for techniques used by cardiorespiratory physiotherapists, such as pulmonary auscultation, for medical students. 6, 25 Computer-assisted instruction of physiotherapy students in the evaluation and treatment of carpal tunnel syndrome has shown comparable knowledge gain in a shorter time frame than interactive lecture instruction. 26 Medical students who learned pulmonary auscultation scored equally well on sound recognition and knowledge testing after CAL as after conventional teaching. 27 A recent randomized clinical trial compared Internet-based continuing education with a hands-on workshop for primary care physicians. The Internet education programme produced comparable gains in knowledge and superior clinical practice skills by physicians working with high-risk patients. 28 
Limitations
Because of the limited grant budget, the questionnaire was not translated into other languages. Whether or not this reduced responses from therapists who are fluent in French but not in English is difficult to determine. Quebec, the region with the highest proportion of French-speaking individuals, did produce a reasonable number of respondents (n ¼ 69), of whom more considered themselves to be French speakers (n ¼ 39) than English speakers (n ¼ 8) or bilingual (n ¼ 22) (see Table 3 ). However, we did not investigate reasons for non-responses to this type of survey. Greater fluency in languages other than English may have dissuaded some survey recipients from responding.
Another limitation is that the number of positive survey responses related to interest and willingness to take different cardiorespiratory content areas will not directly translate into enrolment in continuing-education courses. Other factors may influence whether physiotherapists enrol in a continuing-education course, including those outlined in Tables 4 and 5 in addition to such issues as convenience of scheduling, affordability, relevance to immediate needs in practice, availability of affordable child care, and other competing demands.
The outcome of this study may also have been affected by over-representation of the CRG group compared to the LB group. The authors wanted to obtain a very accurate estimate from the CRG group because we had postulated that the most interest and, hence, the most participation in future courses would be from this group. It was not practical to survey the entire LB population, however, so only a representative sample was solicited from this group. The responses obtained, however, were contrary to our postulated outcomes, since significant numbers of the LB sample were, in fact, interested in cardiorespiratory courses.
Implications
While our results suggest an interest among physiotherapists in taking cardiorespiratory continuingeducation courses via CAL, it is clear that course developers need to consider the variable levels of interest by content area when making decisions about what to offer in this format. Bates 29 clearly identified many factors that need to be considered in mounting distance education programmes and courses. Given the apparently limited level of experience with CAL among physiotherapists reported here and elsewhere in the literature, and as is evident from current CAL offerings, the initial costs of developing cardiorespiratory courses for online or other forms of CAL delivery may be high. For example, if all course development and instructor preparation assistance are offered by non-physiotherapists, without review by cardiorespiratory physiotherapy educators with CAL experience, there is a greater likelihood that the courses developed will not meet the learning needs of physiotherapists. To ensure financial viability, great care will need to be taken to ensure CAL courses are developed in a manner most likely to meet the needs of physiotherapists. The findings in this study, recent growth in Internet use among physiotherapists, and successful continuing-education offerings in other health disciplines suggest that development of cardiorespiratory continuing education via CAL has much promise.
KEY MESSAGES What Is Already Known on This Subject
Providing access to high-quality, standardized continuing education (CE) for Canadian physiotherapists is a formidable challenge because of the small population dispersed across vast geographical expanses in addition to the busy schedules of today's health care practitioners, who juggle multiple roles. Nevertheless, physiotherapists in diverse settings do require ongoing CE related to cardiorespiratory content, because their clients may have multiple cardiovascular and respiratory pathologies. Although a 1994 survey found that computer-assisted learning was the least desirable form of learning among physiotherapists, computers are now mainstream technology in most middle-income Canadian homes, and high-speed Internet can now handle audio and video graphics with relative ease.
What This Study Adds
Results of this study suggest that significant numbers of Canadian physiotherapists who practise in other content areas (in addition to the cardiorespiratory area) are interested in CE related to basic-level cardiorespiratory topics and would be willing to use computer-assisted learning. Educators need to consider the type of employer and area of practice of interested participants, because those from orthopaedic practice areas appear to prefer a more hands-on approach to learning.
